[Changes in monoamine neurotransmitter metabolism in brain ischemia measured by in vivo voltammetry].
A preliminary work with in vivo voltammetry (IVV) in the ischemic brain had been performed by the authors in rats after cardiac arrest, which showed that the IVV system is useful to investigate ischemic brain. In the present report, IVV was applied to ischemic brain by 4-vessel occlusion in rat and changes in dopamine and serotonin metabolism were investigated by measuring peak 2 (3,4-dihydroxyphenylacetic acid, DOPAC) and peak 3 (5-hydroxyindoleacetic acid, 5-HIAA) in the striatum. The change of cerebral blood flow (CBF) were also assessed by a temperature-controlled thermoelectrical method in the striatum of the same model. The heights of peaks 2 and 3 were significantly increased to 600-900% and 200-300% respectively in the striatum during 30 minutes of 4-vessel occlusion. The increase of each peak was maximum at 10 minutes after occlusion. These changes may reflect that release of monoamine neurotransmitters is increased by the ischemia and outward transport of their metabolites are disturbed. On the other hand, after reperfusion by release of carotid occlusion, the heights of peaks 2 and 3 rapidly decreased below the control values, thereafter, peaks 2 and 3 gradually increased to over control values at 180-210 minutes after reperfusion. rCBF in the striatum decreased to almost 0 ml/100 g/min during 4-vessel occlusion ischemia and increased to over control values transiently for 30 minutes after reperfusion, followed by gradual decrease for about 240 minutes. Since monoamine neurotransmitters are known to have various effects on cerebral metabolism and CBF, their disorders may contribute to the change of CBF and the development of postischemic brain damage.(ABSTRACT TRUNCATED AT 250 WORDS)